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MEPOZX MPQTO

KE®AAAIO I

ZYNOAA

EMANAAHWEIE KAl IYMMNAHPQIEIZ

1. H ENNOIA THE EYNEINAIMQIrHZ

A) "OTtav Aépe «6 6 elven Eva oA aTTAdGI0 TOU 2», SIGTUTTVOULE Y14 TOV
&pifpd 6 wma TpéTaom, ToU &AnBeleL.

"Orav Ape «1d Tpiycwvo ABT elvan ioémieupon, Siarutdovoupe pi& TpOTaCOT)
yi& 16 Tpiywvo ABT.

B) "As &eTdooupe TOPX Tig £Efis BUo TPOTACELS, TTOU YIX ouvTopta B& Tig
dvopdooupe p kol q.

p: fvas &pibpds Afyer ot 0 f 5
q: & &pBuos elvan Siapetds Biax 5.

MveopiZoupe &T1, & ) mpdToon p &Andelel, TOTE kad 1) TpoTaoT ¢ &Anbdever.
AnA. &v Evas &piBuds Afyer ot 0 ) 5, TéTE oUTds & &pifuds elven BioapeTds
51& 5. TThv TepimTwon aUTh Afue STi f) TpdTaon p Exer s AOYIKT) CUVETTELX
(ouvemrdyetan) THY TpdTaon q. ZupPolik& ypdgoupe: p = q kel SraPddoups:
A TPOTOOT P CUVETTAYETaL THV (.

Mevikd, Brav pia mpbtacm p dhnbeder koi adtd Exer dg LOYIKT) OUVETELR PLd
GAhn npotaen q vi @indeder miomg, t6te hépe étL 1) mpéTactn p ovvERGYETGL
tijv mpotacn q.

Aivoupe pepikd dxodua TapadsiypaTa.

lo) "Av &va Tplywvo elven loookehés, TOTE Exel Tis ywvies Tijs Pdoews Tou
foes.

‘H mpéraon p elvan: &va Tplywvo elvan ioookehss. ‘H mpétaon q elval:
75 Tplywvo aUTd Exel Tis ywoviss TS Péoecds Tou ioes. “Exouue p = q.

20) ’Eqv a=3, TéTe a®* = 9.

‘H mpéTaon p elvau: o =3,

f| pdTaon q elvan: o =9
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Mpégoupe oupBorikd: o =3 = o2 =9,

30) 'Edv &va oyfjua evan TeETp&ywvo, ToTe elvan dpfoyddvio.

‘H mpdTaon p: «dva oxfipa elvan TeTpdycwvor, Exel &5 ouvémela THY Tpo-
Taon q: «T0 oxfiux aUTd elvar dpBoycvion.

‘H tpyacia ut mpotdoes THs HOpPQPTiS p = q AéyeTau MAPEYWYIKOG GV~
homiopds. ‘H mpdraon p Aéyeren omobeen ki # mpdTaon q Abyeton oup-
népaspe. ‘H ouveraywy? p = q SaPdleTan TOTE:

&av p, tote q 7, MO &AL, P ovverayetar q.

2. AOT'IKH IZOAYNAMIA

"ATIO & ouveTrarywy ) «p = q» pmopole v oXnuaTicoupe TNV «q = p»,
7 émoia Aéyeton avtistpogn Tiis TpwTNs. "Av ) ouveTaywyh P = q &AnBele,
TOTE i ¢ = p elvan EuBexouevo va &Anbelel ki ot | v unv &Andever.

IMopadeiypara :

lo) p=q: & x—y =8, té1e x > ¥, f omoia dAnBeder. ‘H &vTioTpogn
ouveTaywyn q = p elven: dv x >y, TéTe x —y=28, N émoia &iv &Anbevel
YeVIK& (yiati pmopel A.y. vé elvon x — ¥y =5 xTA).

20) p = q: "Av &va Tplywvo elva ioémAeupo, TéTe elven icoydovio (&An-
B1ts).

q = p: "Av &va Tpiywvo elven icoydvio, TéTe elven igémAeupo (dAndrs).

Avo npotacsig p kai q hépe 11 sivan ioodbvapeg petali tovg, Srav oi cvvena-
YOYEG p = q kai ¢ = p sivar kai oi dbo alnOeis.

Mp&poupe TéTe p < q kad BiaPddoupe: p looduvapsr pé q. (AwxP&loupe
tmwions: p, ¢&v, kol udvov tav, q).

Aivoupe fva drdpe TapaSetypor:

Edv x>y, 161 y <x 7 OUMPOAIKE X >y = y < x (p = q).

Bdv y <x, Té1e x >y § oulBodik& y < x = x>y (q = p).

Fpapoupe p < q,8nA. x > y < y <X, émedn kai ol Slo ouveETTay wytés,
P = q kai q = p, &Anbevouv.

3. MOZOAEIKTEE

A) "As Bewpricouue T YYwoTh pas &mo T B' T&En lodmnTa: (x 4+ 1)2=
=x®+ 2x + 1, &mou f METAPANT X Tradpuel Tipds &md T oVvolo Q, Tdv
PTGV TPy HaTIKEY &p1Budy, Stpoupe ST 1y fodTnTa aUTT) dAnbeder yid wkdde
TN X € Q. AUTS TO ypdgoupe ouppohikd:

¥X(XEQ): (x +12=x2+2x + 1

kod SioPddoups: yid k&be x, Strou x dvikel oTS oUvoro TéV PTGV, dAnBele
6T (x + 1)2=x2 4 2x + 1.
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To oUpPoro vy, To omolo SiaPdleTon «y1& kdde» fi «yi& Sha TG, MyeTan
kaolikog T yevikdg mocodeiktng.

33 mepirTdoEls, Aoimdy, 8Tws A TOPATTaVE, UTOpoUuE V& XPTOTIHOTIOIOUE
16 ouuPoro y. A.x.

vaypeE QP EQ): a« +P=P + «

B) "As Bewpricouue Tdpa Thy loétnTa: 3x = 15, dmou X € Q.

Elvar elkoho v SiormioTdooups &Ti 1) loétnTa adth 8év dAnfeler yix
x&Be Tiud) Tiis petaPAnTiis x, Thv dmoia waipvouue &md TO olvoro Q. Ax. Y&
x = 3 §| Tapaméve igéTnTa yivetan looTnTa weubns (9 = 15). “Ymdpyer Spws
Tipd) TS peTaPAnTiis x &md T Q, yi& Th dmola f) 3x = 15 &Andelel () x = 5).
3’ aUTés Tis TEPITTTAOEIS YPAQOUUE:

3x(xeQ): 3x=15
ol BioPddoups: Umdpyer Bva TouldyioTo X, dmou x dvfikel oTO oUvoho Q,
yi& 16 &moio dhnfever &1 3x = 15.
*Etrions pmopoUpe v& ypdyoupe:
3x(x€eQ): x +5>8 (nati;)

To atpporo 3, BraPéleTon «Umapyer Evar TOUAGKIOTON kai Aéyetan OnapEra-
K0g mocodeikTng.

AZKHZIEIZ

1) "Av #vas éxépaiog &p1bpds Afyer ot 0 f 5, TéTe elven BionpeTds Si1x 5. N& Sx-
TuTrdoeTe THY &uTioTpogn ouvemaywyn kai vé ifeThoeTe Qv &AnBeler

2) *Av BUo yovies elvon dpbs, TOTe elvan Toes. N& SiaTutrdboeTe THY dvtioTpogn ouvera-
yoyh kol v& tfetdoete &v &AnBelen

3) "Av &Uo eUflypaupa TupaTta elvan Toa, TéTe Eyouv TO 1810 piikos. N& Biartum@oeTe
THy &uTtioTpogn ouvemaywy kal v& EeTdoeTe &v &AnBever. TTds pmopoUpe v& S1aTUTTWOOU He
pali THY &pyikn JpoéTacn kai THv dvrioTpoph Tns;

4) Né Biarutrdboete W& mpdtaon loobivaun mpds Thv: & 5 even peyaAUTepos Tou 3.

5) N& Siarumcoete wid mpéTaon igodivapn Tpos THY: f eUBeia & elvor TapdAAnin
Tpods THY eUfeia €.

6) N& Tomofetfigete Tdv KaTdAAnAo TooodeikTn OTA TTaPAKATW:

o) (@+B)+y =a+(B+y), dmov o B YEQ

B) 2x > 15, émov x € Q.

y) x2+1> 0, étav x € Q

8) x2+1 = (x+1)%, émou xe N (N={1,2,3,...})

£) a-p=p-a émou o, PeE Q.

4. EYNOAO KAI LTOIXEIA EYNOAOY

“Omeos péBape othy A’ kai B' T&En, xpnowomoiolue T Aéfn «abvokon,
drav Béhoupe v’ dvagepfoUpe of TpdypaTa dpicuéva Kol «Broxekpipévan*, TToU

(*) Hob Eeywptlouv T &va dmd o0 &o.
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T& Becopolue Ao podi, SnAadh, drreos utropolue va olpe, odv wd dASTNHTA.
"Exoue Trapadeiyparos yépn:

TS clvoho TGV @uwvnévTwv ToU dApapriTou pas.

To olvoho Té&v padntév THs I TéEews Muuvasiov ToU ZyoAsiou pas.

To olvoho T&V puoikdv &piBuddy.

To olvodo T@V dxepaicov TS "ANyéPpas.

To olvoho Tév Noudv Tfis ‘EAAGSas.

To olvoro Té&V Apvédv Thjs ‘EAA&GSas k.0.k.

Ta mpayuara, ToU cuvamoTeAolv Eva oUvodo, AéyovTan etoigsia odrol
ToU ouvdAou. "Ovoudloupe ouvfuws &va oUvoro i Eva kepoAaio ypdupa Tou
dApaPriTou uos. "Av Svoudooupe Z TO oUvoho TV dkepaiwv THs "AAyéPpas,
TOTE & ouuPoiiopds —3 € Z onuaivel 611 T6 oTorysio —3 &vnkel oTO oUvoro Z.
"Av Bva oToixeio a Stv dvriker o° Bva oUvolo Z, ypdgoupe o g X

2
My = ¢Z
5. LYMBOAIZMOZL LYNOAOY

A) Mébaue oty o kai B’ TéEn 8T Eva cUvoro oupPolileTan:

1) M¢ dvaypaeh Tév oroigeiov Tou ploa ot &yxioTpo. Tl.y.
N={1,2,3,4,...}, Q= {oenLovw), Z= {--.,=3,-2,-1,0,1,2,3,.. &)

2) ME Teprypogn XaporThpioTIKAS iBi1oTTas TGV oToIkEiwy Tou pE T
Poneix peTaPAnTiis kai &ykioTpou.

To olvoho, m.x. Q, T&V @wvnévtwy ToU dApoPriTou pas, oupBohileTon
kol s E6fis: Q= { x| x pooviiev Tol &hgapriTou pos } (Q elven 1o glvoro TéY
x, 8mou x elvan pwviiev ToU dAgaBrTou pes).

MNa& 16 olvoho Z, pmropolue v Y P&oupE:

Z={x|x &xépaios Tiis "ANyEBpas .

B) Mapoarnpolue 611, &v X elvar &va ouvodo kad x Eva dvTikeipevo, TéTE
A O& loxler x € Z f) B& loyuer x & 5.

6. ZEYI'OE, MONOMEAEEZ EYNOAO, TO KENO ZYNOAO

A) "Eva oUvolo ui Buo pdvo oToixela SvopdiZeTan dipehis aivoro fi Ledyog.

Hapaderypa : Tod olvoro TéHY XpwpdTwy Tiis onuaiog ues elvan #ve SipeAés
ouvoAo.

B) Eiodryoupe oth Bewpia Tév ouvérwy ko oUvoAa, ToU Exouv Eva pdvo
oTolxeix kal T& dvoudlope povopels cUvora.

Hepadeiypota: lo) To clvoro Tév dxepaicov Tiis "AAyéPpas, ToU Siv
elven olre BeTikol olire dpvntikoi, elven T {0}

20) To olvoro TV Quwvnévreww Ths Mfews @ddg elvon TO povopehds ouv-
oho {‘w }.

8
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M Madi ut T& &AAa oUvola Bewpoupe kai Eva «ouvodo ywpis oTorgelon,
ToU Té dvopddoups: 10 kevd cbvoho. T ouuPorifouue pt o fi { |}

Mapadeiypato: lo. TO olvodo Tév pobntddv Ths T&Eeds pos, Tou Exouv
dvéotnua 3 p., elven TO kevd auvolo.
20. To olvoho {xEN|x=x + 5}, elvar 10 &.

7. IEA ZYNOAA

A) Alo oclvora A kai B Aéyovrar isa, &v x&be oTtoiyeio ToU A elvan kai
oToixelo ToU B kai dvtioTpoga kdBe oToixeio ToU B elven kal TO oToiysio
ToU A. ZupPolika ypagoupe: A = B.

Mapadeiypata: lo. {o, B,y }={B v, a}.

20. {1,2,3,4,56,7,8,9}={x|x povoyneios guoikds &pifuds }.

35002376, 18 ={2 211,23, 11 =T}

B) T& otvora A=1{1,2,3} ki B={1,2,5} Btv elvan foa. ZupPoli-
Loupe: A +# B xai SioPdlouvpe: TO oUvoro A elvar B1dgpopo Tou B.

M “H #woix s iodTnTas ouvdiww Exel Tis &fis 1BioTnTes:

o) A=A (dvaxhaoTixn i816TTa), dnA. Kk&Pe oUvoro elvar ico pe ToOV
tEoUTS TOU.

p) A=B = B=A (ouupetpixi) iBi6TnTx).

Y) (A=B kai B=T) = A=T (ueraPatity i816TnTar).

I to xevd oOvoko Exovpe: =0

8. YIIOZYNOAO ELYNOAOY

A) “Eva oUvoro A Aéyeton drosivero évos ouvdAou B, dv, kai povo &,
k&Pe oTolyeio ToU ouvdhou A elvan xal oToiyelo Tou ouvdhou B. ZupPoli-
Loupe: A =B (10 A elvan Umoolvoho ToU B fj 16 A EykAeietan oo B). To
oUvoho B Aéyeton oUvolo Gvagopds 7| drepodvoro ToU A.

Mapadeiypata: lo. To olvodo N, Tdv &pTiwv guoikidy d&pibudy, elva
Umroguvoro Tou cuvdrou N, TGV guoikdv apifudv.

20. Té oUvoho T&V poxp@dv ewvnévtwy Tou dhgapfiTou uos elvan Umo-
oUvolo ToU ouvdAou TGV QuVNEVTwY Tou. :

30. To olvoho A={1,2,3} elvan Umoolvoro ToU ouvdhou A, yiati
ke oToixeio ToU ouvérou A elvon oToixeio ToU A. AnA., ouugwva pE TOV
Spiopd ToU Bdoape, k&b ouvoho elven UmooUvodo ToU éxuToU TOU.

B) "Eva ocUvolo A Aéyetan yviiowo drosivoloe Evos ouvdhou B, &v A = B
kad Umépyer Eva TouhdyioTo oTolyxeio Tou B, woU Biv elven gToixeio Tou A.
SupPorikd ypégpoupe A CB kai Siafddoupe: 1O A elvan yvfiolo UtrogUvoAo
Tou B.

SUpgova p¢ To oupPoliopd oo elvon:

NeC N, { e, Biy.} C {ooBy¥: 8} { @tyu} C{oem, 1,0V, @} KTA

M Elven pavepd &1 foyuouv o EEfjs 1816TNTES Y1k THY Evvoiax «irooUvolor:

9
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o) A = A (dvaxkhoaoTikf)), 8nAadf) k&Be olvolo elvan UrooUvoro Tol
éxuToU Touv.

P) (A=Bka BeTl) = AcT (peraParikn). To &1 foyler # Selrepn
B1oTNTa PaiveTan dpéows, &v k&uovpe SiaypaupaTta ToU Venn yid T& oUvola
A, B, T, dmews pébape oty o' kai B’ 1éEn. T kevd olvoro @ elven Ymrootvoro
k&Be ouvddou A, yiati Bév Umdpyer dvTikelpevo x, Trou vd dvfikel oTd @ kai
v& pnv dunkel otod A. TO kevd oUvoho Exel UmooUvolo uévo ToOV EauTd Tou:
2 € g.

A) Elven govepd, amo Tols opiopous ol Swoaue mapamdvew, 611 (A < B
kal B = A) < A =B.

E) Elvan eUkoho va éworjooupe 611 f) Evwoia «yvhoio UmoolUvoho» Eyel
pévo Th petaPatikn idiétnTa. (N& émadnbeloete TV TpdTaon ué Eva Tapd-
Beryua).

9. AYNAMOZYNOAO ZYNOAOY.

To olvoho T@v Umroguvdhwy vds ouvddou Z AéyeTan Suvapocivolo ToU
ouvdhou Z kal TaploThveTal pi P (Z).

To xevd olvodo Exer Eve pdvo Umoouvoro, Tov Eautéd Tou. AnAadth Exel
1 = 2° UmrooUvola.

TO povopeAés aglvoho {a} Exer 800 UrooUvoda, TO & kai Tév éauTtd Tov,
SnAadn Exer 2 = 2! UroolvoAa.

To Bipedds ouvoro { a, P} Exa Umoolvora & @, {a, P}, {a}, {B}, 5n-
Aadf) Exer 4 = 22 UmooUvora.

To Tpiuerés olvoro { o, B, v} Exer Ummoolvora T& o, {a, B, ¥}, o B},
{foy}) {B.y} {«}, {P}, {y]} 8nhabn Ee 8 = 2% YmooUvola.

“Eva oUvolo pé 4 oroiyeia Exer 24 = 16 UmooUvoha kol yevikd Eva oUvo-
Ao pE v oToryeia Exel 2¥ UmooUvoAa.

Iepaderypa: TO Suvauoouvoro TolU ouvddou A={q,B,y} elvar 76

W)=, 1ah {Bh {vh{aBh {avh {Bry} {aB Y}

10. EYMITIAHPOQMA ILYNOAOY

A) "Av U elvan &va olvoro &vagopds xai A elvan UmooUvodd Tou, ToTE
TO oUvoro Tév oToixelcov ToU U, o Sév dviikouv oo A, AéyeTon ovpmhfipopa
ToU A s Trpds TO U. TO mrapiotdvoupe g Ac 7 CA. ‘O Spiopds alTods cupPo-
A& ypagetan: CA={x|x€U xal x g A}

U

Iepadeiypata: lo. "Eotw U=1{1,2,3,4,56} kai A= {3,551} L 5hérve
elvan Ac ={2,4,6}. i

20. "Eotw oUvolo dagopds T& olvoho N, Tév Quoikdv &piBudv. ToTe
OUPTrAT|pwUa TOU GUVOAOU TGV &pTIwV QUOIKGY &pifuddy elvan TO olvolo TV
TEPITTEV QUOIKGY &p1Bpddv.
10
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30. "Av Bewprjooupe o5 oUvodo duagopds TO oUvolo TGV YpaBUAT®Y
ol dA@aPfiTou. pos, TOTE TO oUpTTATipwua ToU guvdhou T&Y pwunévTwy elvat
16 oUvoho TGV cupgvwy ToU &AgapfiTou pos.

B) Mpagikd 16 oupmAfipewua Z°, ToU ouvdhou Z,
TraploTavETal & TO Blarypopuiopévo péPos Tou Tra-
pamielpws oxfuaTos, émou U elvan 16 ouvoro dva-
popds.

M Elvar gavepd &md Tov Spioud, mou Bwoaue, é11 A N A° = 7 kal
A U Ac =U. ’Emions eUkoAa évwoolpe 61t Co =U kail CU = &.
v v

11. IEOAYNAMA (H IZOLOENH) EYNOAA

A) Ao olivoha A xal B, Sidgopa &mo 1o @, Aépe émi elvan icoddvape
A ioocbeviy, &v elvan Buvartdv vé duTiotoryicoupe TO A pE TO B ETol, doTe
o aUTh THY dvTioToiyla ké&fe oToixelo ToU A v Exel Eva kad pévo dvtigToiyo
oToiyeio &md TO B kal kéBe oToiyelo Tou B va elvan &utioToryo fvds kai povo
otoixelou &md 16 A. “Otav, SnAabr, Umdpyn du@upovesipavin dvTioToryia
peTay &Y ouvdiwy A kal B. Mpdgoupe oupPorika A~ B kai SiaPalouue: Té
olvoro A elvan icodlvapo pé 1o B.

Mapadeiypata: lo. Ta olvora A={a, B,y } xai B = {1, v } elvor igo-
BUvaua, ylaTl pmopoUue v &uTioToiylooupe TO A ué O B, T.X- Stros paive-
Tal TAPOKATG !

{o By} fa Py}
o 2§ ﬁ b d K.T.A.
{og v} {1, v}

%20. Té oUvolo TEV dvopdTwy TGV fuepdv Tis EPSouddas kai 16 guvolo
TV guvnivTwy ToU dAgaPfiTou pas elven igodUvapa, yioTi opileTan &ugpipo-
vooAuavtn &vrioToryia (dvtioToryla Eva wpds Eva) peTaly TGV oToiyelwv Tous.

B) Md& 70 xevd oUvoro BexdpooTe 6Ti: @ ~ @

M Elven povepd émi loxvouv ol £6fis 1816 Tes:

a) A ~ A (dvaxkhaoTikr), SnAadn kdbe olUvolro elvan igobuvapo pé TOV
touTd TOV.

B) A ~B = B ~ A (cupuetpixn).

¥Y) (A ~Brxa B~T) = A~ T (uetoPaTixi).

A) "Omws pdfoape othy o kai B 1&fn, Stav Blo oUvora elvar iocoduva-
pa, Mpe 8T Exouv Tov 1810 minBukod dapiOpé. MoBope ¢wiong pé Toidv TpdTO
Ppiokoupe Tov TANBkd dpiBud Evds TETEPATUEVOU TUVOAOU.

E) “YrevBupiZoupe &1 va olvolo A AéyeTal mMEREpUCHEve pé TANGIKS dpi-
Bpod v, &v elvon iooBuvapo pé TO &pyIkO ATTOKOUUT Tou N, TrovU TeAeicovel oTO V.

"Eve oUvoho AéyeTan émeiposivolo, Stov Btv elvar loodUvapo pé kavéva
&rékoppa Tou N.
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"Omes yvwpiloupe &md THy o kad B’ T&EN, Eva olvoro elvan &melpogUvo-
Ao, #av, xal pévo v, elvon looBuvapo pé yvicio UmooUvord Tou.

MNopadeiypara: lo. Té olUvoho T@vV TeTpaydvwy T&Y QUIIKEY &p1Buddv
elvon iooBUvauo pé 10 olvodo T&V Quoikddv &pidudv. AUTtd umopel vi pavel
ué Ty EEfis dvmioTorgia:

P95 2 Togn: Ty

v+ o4 v
(12,2232 42, 2. )

20. To olvodo { 1, 4,9, 16, ...} ,BnAabh 16 ouvoho TéY TeTparydoveoy Tév
puoik@y &p1buddy, elvanr dmeaipocivodro. TpayuaTikd T6 oUvodo oTd elven foo-
SUvapo pt TO yvnoio UrooUvord Tou {1,16,81,256, ..., v ...}, &mwws gai-
vetan &mod THY TapokdTw dvTioTolyin:

(1,4, 9,716, ..., v, ...}

L ¥
{1,16,81,25, ..., v, ..}

30. To olvoho T&V ypopudTwv ToU dApaPritou pos elvar Temepacpévo
kal Exer TANBIKO dp1Bud 24, yiati elvan foodUvapo ut TO &mwdkopua ToU N, Trou
TeAelVEL OTO 24.

AZKHZEIZ

7) Totol &md TolUs TapakdTw cupPoriopols elvan owoTol kai Trolol AabBeuévor;

@) SeN, B)%EN. Y)5€EQ 8)%6"'

8) N& dvaypdyete T& oToixeia Tou ouvdou:
{x | X oxeavds THs yiis}

9) N& ouvuPolrioete pé &dov Tpdmo TO gUvoro T, Shwv TéV TPy VWY, TToU Eyouv
8Uo ywvies Tous Spbis.

10) N& oupPoAioete pé yprion ueTaPAnTiis X kad XapakTnpioTikfis [BiétnTas Tév
oToiyelwv Tou TO ouvoro:

A=1(235711,13 17,19}

11) Né& oupPolioete évBeikTikd &vayphgovTas pepik& oTorxela Tou Td olvoro Z-,
TéY &pvnTikdV dkepafwv.

12) N& oupPolrioete pt dvaypagn Tédv oToikelwy Tou T oUvoho:

B = {x|x quawds Siyripios Siaipetds 5i1& 5)
13) “Opofws 1d oUvoro:
A= (x|x dxéparos kal —1 < x < 4}

14) N& oupPoMioere pt meprypagd) yapakTnpioTikis IB16TnTas Tév oToryelwov Tous

T& oUvola:
I = {17, 34, 51, 68, 85, 102, 119}

Kal A = (17, 34, 51, 68, 85, 102, 119, ...}

15) N& oynuarioere T& Umroolvoda Tol {9, X, W, w}, T& &moia elvat SipeAd.

16) Né& oupPolMicete pt dvaypagh T@v oToixelwv Tou T6 oUvoho:

E = (y |y molamAdoio ToUu 6, kal 10 < W < 51}).
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17) N& oyxnuatioete & Buvapoalvodo ToU guvdrou A = (a, B, v, B}.

18) N& oupPolioeTe pt &\Aov Tpémo Td oUvode A, TGV TphTwy &p1Budy, mou elvan
Sianpetol Si& 6.

19) N& #ferdoete &v elvan foa fi dx1 Ta oUvora:

@) {3,4,56,7, ...} xai { x|x Beticds dxéparos > 2 }.

B) {4,3,2,1,0,-1,-2,-3,—4,-5, ...} kal (x|x dxépaios Tig &AyéPpas < 4)

20) N& dvaypdyete dvBeiktikd T glvolo Téw pf &pvnTikév dkepaiwv.

21) N& meprypéapete ut Adyia Td guvoho:

{..., —10,-8,-6,—4,-2,0,2,4,6,8,10, ...}

22) Né& éetdoete &v elvan f§ &1 &meipoolvoda Ta:

Lil(d 1 Al i
00{ b3 BT B AT ’
L. 1. 1 1 1

Bl % 5 16 5 %)

23) N& Ppeite Toiés &mwd Tous TapakdTw oupPoliouols elvan gwoTds kal To1és Aa-
Bepévos:

o) el e Py e={0) ¥ 0e{) Bx={x})

24) Tléoa oToiyeia Exer T obvoro A= {1, {1} }; Elvar f{ &1 owoTol o oupPoil-
opoi 1A, {1} EA;

25) Né& dmogovBeite dv Ta eUbUypapua TpfuaTa, Tou Spilovrar Thve ot md evbeia,
elvan A &1 UmooUvora abriis Ths eUBeias. 5

26) “Av Bewpriooupe fva EwimeBo (E) s oUvoho onpeiwv, Ti evan TéTE W eubela €
ToU tmméSou s wpds 1o (E); Mphyre Thv &mévtnon oas oupPohikd. "Av Gewpricoupe
16 (E) &5 oVvoho elBaddy, Tl elven ToTe A elfeia ¢; ¥

27) N& xdvere #va Sikypaupa Tou Venn yik T& olvola:

A=1{1,2,519 10,12, 15}, B=(1,2,3,4, 9}y, T =(1,2,5,9, 10, 13}, E= (412}

28) Moié elvon 16 oupmAfipwua Tou guvdhou O, TGV pabnTpidy Evds peiktou M-
uvaoiou, s Tpds TO oUvoro M SAwv ThV pofnTédv Tou Nupvaciou;

29) "Av Bewpnooupe fva Emrimedo (E) ds oUvoho onueicv kal Exouue xap&Eer otd Emi-
mebo fva Tpiywve, oo elvan TO oupTAfipwpa ToU guvéhou TV amuelwv TOU TpIyvou
(ut T EowTEPIKS TOU) s Tpods T Emimedo;

30) N& kavere &va Sidypappa Tou Venn yi& T& ouvoAa:

A=1{1,2347), B={1,2,568}) ka '={345629}

31) Tpla ouvora A, B, [ 8tv Exouv kowd aToiyelo, &vd 8Uo Suws Exouv kowa oTol-
yela. N& xévere Bva Sidypaupa ToU Venn, mol va wapioTavel aUTh THY TrepiTTwon.

12. TOMH EZYNOAQN.

A) Toun ouvdhou A pt olvoro B (¥) Aéyetan 16 olvodo, mou kabe oTol-
¥elo Tou Exel THY IB1dTNTA V& Gvrkel kad 0TS A kai oTd B.
SUuPoro This Topfis elver 6 N, mou SioPdleTon topf. ‘O Opiopos aUTds
oUMPOAIKS YPAQETAL:
AnB={x|xEA xka xeB}
‘0 dpiouds TepIAauPavel ked THY TrepiTrTeooT, dou TO Eva &To T& oUvoAa
elvan 10 @, *Etol, )., AN @ = @.

(*) Gewpobpe Eva ovodo U Paouxd, 8yt xevd, xal tehelwg dpiopévo, tol émolou & A, B
elvae Dmootvore, “H mpdfn topf) xai 7 érbuevn npdkn Evon, dpllovrar otd Suvapssivolo 2(U).

13

WnionoiBrke amoé To ivotirouto EknmaibeuTikrg MoAmkig



Hopadeiypata: lo. "Av A = {o, By, efkaiB={a,¢n, 8}, o1e ANB =
==flioyyeent,

20. "Av A = [ x| x drépaios peTa€l —2 kai 5} kad
B=1{1,24,81632 64}, 61t AnB={1,24}.

B) "H mwp&€n Toun Exer Tis Efs 18167 Tes:

a) An B=Bn A (dvtipetadeTixn).

P)(AnB)NnT=An (B nNT) (mpooetaupioTikn), mou #moaAndedovran
eUkoAa.

) MéBape othv o xai B° T4En 8T Topd TGy ouvdhwy A, B, T, mou
T oupPorifoupe wé: AN B N T, elven 10 olvolo (AnB)YnT. ‘Opoiws
ANBNT N A eva 1 otvodo (AN BN M N A xox. *EmeAnfevetan ed-
kAa it ANBNTT=AnNnTnNB=«xTA

8) Elven gavepd 611, étav A = B, Téte A N B=A. Eiikdtepa elvat
AN A=A, yix k&fe olvoro A.

E) "Av 8lo olvola Bév Exouv kowd oToryeia, TéTe f Toun Tous elvon TO
Kevo ouvoro. T& oUvoha altd Aéyovton TéTe Eéva peta&d tovg.

Mapadeiypara: lo. "Av A={1,2} kel B={3,4}, 61e AN B= o.

20. 210 TapakdTw oxfjua T edflypoupa Tuduata AB ko TA TS €U-
Beias € elvon onuelooivoda Eéva petafl Tous: AB N TA = &.

[>
A B r A

Ty. 12-1

TMapaxérw PAtmete 16 Sidypauua Tis Toufis 8Uo ouvéAwv ot Bidgopes

TIEPITITCOCEIS :
A B A
> B : 8
< OO

Exouv xoiva oroixela elvat B C A givar Eéva
Zy. 12-2
13, ENQZH ILYNOAQN.

A) "Evwon ouvéhou A ut olvoro B Adyetan TO guvolo, TroU drroTeAolv
Sha T& oToiyela TGV Blo ouvohwv, Smou PéPaia kdbe kowd oTorKeElo Tous TS
Tadpyvoupe pia pévo gopd. ZupPolikd & Spiopds alTds yphgeTal:

ANB={x|xe A xcB}

Znu.: To «elte» onuaiver 81 fva Tuxdv gToixelo x Tiis fvddoecos dvriket A uévo oTd A
f| uévo o1d B f| dviiker xal ot SUo oUvoha A kal B.

Hapadeiypata: lo. "Av A={1,2,3,5} xai B=1{1,2, 3,4}, 1éte
AslenBi=ild 2534, 5}
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20. "Av A={1,2,3} xai B=1{4,5,6}, Té1e:
A UBi={ 152, 3740516

30. "Av T = { x| x éxépouos THs "ApiBunTikfis, Tou Afjyet ot 0} kal A =
={ x| x dxétpaios Tiis "ApBunTikiis, Tou Afyet ot 5}, téte TUA={x|x
Sxépaios Ths *Ap1BunTikiis, ToU Afjyet ot 0 f| 5} = { x | x dxépaios Tiis "Apibun-
TIkfis SlupeTds Bix 5 }.

B) ‘H-mp&En Tijs tvddoews SUo ouvohwv Exel Tis iB10TnTEs:

o) AuB=Bu A (dvripeTaBeTikn).

By (AuB)uTl=AuU (B uTl) (pooeTaupioTikn), ToU EémwaAnfelovTan
eUKoAQ.

M Md&Baue oty o kal B’ T&En 611 Evwon Tpidv ouvdiwv A, B, I, mou
T oupPorifoupe pt A U B U T, elvan T olvoro (AUB) L I “Ouoiws dpifoupe:
AuBulTuA=(A uBuUlNUA xok Elxoha EroAnfeleTan &m
AuBuUl=AulTuB=BUAUT k1A

A) ’loyter A U @ = A, yi1&x k&Be olvoro A. I’ altd 10 @ Aéyetar obdE-
tepo otoryeio yi& TN TpdEn TS Evddoews ouvoAwy.

E) Elvan pavepd &d Tdv dpiropd Tiis évadoecws &1, &v A = B, Tote A U B =
= B. ’Emions elvan A U A= A.

ZT) Téhos, ioyuel f) ovveraywyh (AU B= @) = (A= @ xad B= ).

14. ATA®OPA AYO ELYNOAQN.

A) Alxgopd ouvdrou B &mod ouvoro A Adyetan 1O oUvolo, ToU &moTe-
AoUv T& oTorkela ToU A, T& &moia Bév dvrjkouv oTo B. ZupPoriletan g A — B.

Mapadeiypata: lo. "AvA=1{1,2,3,4,5}xaiB={1,3,6}, 161c A—B =
={24,5}.

2. ' Av A={e,B, v, 8} kai B={,8}, 161e A—B={B, v}

ZupPoAikd & mapamdvw opiouds ypheetan: A—B={x| xEA «kai x & B).

B) Elven govepd 671, & T& oUvoha A kai B elvan §éva petafU Tous, ToTe
1) Biagop& A — B elvar 16 olvoro A. ’Emiong eivan A— o = A.

N Zto mapamhevpws oxfina 1O Bia-
Ypapuiouévo pépos Tou A TaploTdvel T
Siagopd A —B. Tlpogavéys elvai: A—B =
=A—(AnNnB).

15. ATAMEPIEMOE IZYNOAOY. Sx. 14-1

*Eotw Z #va &1 kevd ouvoho. Xwpiloupe TO X ot UmooUvola Sidgopa
ToU @, Efvar peTafl Tous dva Buo, fotw T& A, B, I TéToix, dore AU B U M=
=3. Téte 16 olvoro A= { A, B, '} Ayetan fvas Swopepropdg ToU X ot Tpels
KAGoELS.

Mapudeiypata: lo. "Eotw 10 olwodo X={1,23,4,5}. To olvoro
A=1{{1,2}, {3,4}, {5}} elvau fvas Biopepiopds Tou Z ot Tpels KAGOES.
“Evers &AAos Siapuepiopds ToU I ok SUo kAdoes elvan 8 Ay = {{1,3,5}, {2, 4} }.
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20. "Av Bewprigoupe To oUvoho N, TGV @uUoIkEY &piBudy, kel T& Yrro-
ouvodd Tou N, = { x | x @uoikods &pmios | kad Ny = { x | x quoixds mepiTTdg ¥
T6Te TO guvoro { N,, Ny } elvar &vag Siapepiopos Tou N ot 0o xhdoels, émeidn
elvaa: @) N, # @, Ne # o, B) N, N, = 2 kad y) N, U N, = N.

AZKHZIEIZ

32) "Av A = { X | X quoikds Biatperds B1& 2 } kal
= { X| X quoikds Biaipetds &1& 3 ), va Ppeite Td olvoro A N B.

33) "Av e evan mi& edbela xal K Evas kixkhos o Bva ¢mimedo, TéTe Tl onuaivel & oup-
Pohopds e N K= g,

34) "Av e kal € elvon Buo eUbeies tvds Emimédou, Ti onuaivel & oupPoriopds e M € = 2 ;
- 35) "Av A=(1,2,3,4579), B={2468).
kad T'={(1,3,5 6}, v& Ppeite Té:

a) AnB, B)ANT, Yy AnBnr

8) AuB, 9 A-T, D AUBuUT

36) Mt T& olvoda A= (1,23}, B=(3,4,5} xal [ = {1, 3,5} v& émainBevoeTe
611 foylouv:

DAVUBNN=AUBNAULD, PDANBU N=AnBuU@ND.
Ol @) xal B) loxUouv yevikd. N& Siarumdooete pt Adyia adtés Tis Suo iB16TnTes.

37) Aiveren 16 oUvoro A= (1,2, 3,4,5,6,7,8}. "Av A, elvan 16 oUvolo TGV TepIT-
T&v &p1Budv Tol A kol A, TO oUvolo T&V gToiyeiwy Tol A, ToU elven uixpdTepa TOU 6,
v& kafopioeTe ut dvaypagn TéV oToiyxelwy Tous T& oUvoa:

@) AL NA, B ALUA, ¥) A—A, 8) An A, e A—A, D) (iA,, n) ACAZ.

38) "Av A <= B kal twions B = A, Tl elvan § A 0 B;

39) "Eva oUvore A Exei 10 ororxeia. “Eva &\Ao olvolo B Exer 7 otoixeia kal ) To-
u Tous A N B Exet 4 oToixeia. TTéoa oToryeia Tou A Biv elvan kal ogToixeia ToU B; CAm. 6).

40) N& kévere Eva Siauepioud Tol guvérou A= { o, B, v, 5, 4 1, 6, 1, K }

a) ot BUo khdoeis, P) ot Téooepes KAdoEls.

41) "Av A = { x| x dxépoios kel —1 <X < 5} kai
B={0,2-235,10}, v& PpeiTe TO oUvoro A N B.

42) "Av A= (X |Xx pnTds &piBuds kal x < 3} ked B={x|x pnTods &pifpds kai
X >—3}, va Ppeite 16 olvodo A N B.
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KE®DPAAATIO II

KAPTEZIANO TINOMENO
AYO NENEPAZMENQN ZYNOAQN.
AIMEAEIZ ZIXEZEIZ. ZYNAPTHZEIZ - AIIEIKONIZEIZ.

16. AIATETAIMENO ZEYI'OX EIXETIKOQON APIOMQN.

A) ZTh P’ T4En pédope yid Ta SareTaypbva febyn oxeTikGy &piBuddv,
BnA. yi& mapaoTtéoes Smwws of: (=2, 3), (5, 5), (=3, 6) (—2,-2), xTA. kai
yevika (o, B), &mou o, P oxeTikol &pibuol SiagopeTikoi ueTafy Tous fi Sx1.

“YrrevBupiloupe &1t oTd SioTeToayuévo LeUyos oxeTik@v &pibudv Bev Emi-
TptmeTan EvohAory ) TéV &piBuddy, ou Té &moTtehoUv (8Tav elven SiagopeTikof),
yiori TéTE TO LeUyos &AAGGel. TO SiateTaryuévo LeUyos, X, (-3, 4) elven S1&-
gopo ToU BiaTeTarypévou Ledyous (4, —3).

“YrrevBupiloupe &mions 611, & (x, y) elvan éva SiateTaypévo Lelyos, TOTE
T6 X Ayetan mpdro pélog ToU SiateTarypévou CeUyous kal 1Oy debrepo pélog
Tov.

B) MdBaue dwdpn yi& TH YEWUETpIKY TaPEOTAOT TEV BlOTETQYpEvRY
Leuy&v oxeTikdy &piBudv pe onuesia ToU émimédou.

O& peAeTriooupe TP CUvoAa SioTeTaypévev fevydv, Ta émola oAU
ouyvd 8& ypnolpomoifooupe o aUTh ThHY TEEN.

17. KAPTELIANO I'INOMENO EYNOAOY A EIII LYNOAO B.

"Av £xoupe Buo dmoladnmoTe oUvoda A, B Sidgopa ToU kevou, ta bmoia
82v elvon watr’ avayxn cOvoha apBpdv, pmopolue v oXNUATIOOULE TTapPOTTE-
oeig, oav Ts (o, B), (o, B) x.TA., &mwou TO Tp&dTo péhos kébe TapaoTdoEwS
v& &viikel oTd guvolo A kad TO BeUTepo oTd alvoro B. "Av Twpa oup@wuniooupe
v& Abpe &1 elvar (a, P) = (a’, ) 2av, kai povo &av, sivar a =« xai B = p (*),
Téte kK&OE TéTola TrapdoTaon Aéyeton Satetaypéve Lebyos. TO olvolo Shwv
6V SrecteTaypévev Jeuydv (g, B), Tou oxnuatifovtar, &v Tdpoupe TO o &md

(*) Kabe otvoro Sudpopo to0 @ clvar Epoduxopéve pd wa oxéon (§ 21 xol § 25) lobm-
tag wal pd Bdon adty Suxplvoviar T& orouyeia Tou (th Eva dwd TO dAho).
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TO A kol TO P &mod 1O B, AdyeTon kapreowavd yivopeve 100 cuvehov A éri
10 obvolo B xai oupPorileTan pé A x B.

ZTov TrapokdTw dplopd Bév &rrokAsieTan va elvar A =B TéTe O A x B
yivetar A x A kol ypéperan o gUvTtoua: AZ.

‘Emtions elvan A x @ = o kai @ x B= g.

ZupPolika & piopds ToU KapTECIVOU yivouévou ypapeTan:

AxB={(xy)|xcAkd yeB}.

T& olvoda A, B Aéyovtan mapdyovies ToU kapTegiavol yivopévou, Tpds-
TOS TO A, SeUTepos TO B.

Mepadeiypata: lo. "Eotw A= { o, B, y jkai B=1{2,3}. "Exope A x B =
={(x 2), (& 3), (B, 2), (B, 3), (v, 2), (y, 3) }- Mapaernpolpe &11 &mrd kébe oror-
X€lo ToU A mpokurrtouy 2 Zelyn (oo elvan & oToryeia ToU B), Emopévess dmd
Ta 3 oToryela ToU A 8& Trpokinyouv 3.2 = 6 Zelyn. AnAadh & TAnBikds &pi-
Buos Tou A x B elvan 16 ywépevo Tédv TANOIKGY &piBudv TéV A kai B.

Me Tév 1810 TpdTro oupTrEpadvoupe, yevikdTepa, &T1, &V yid U0 TeTEpaoué-
va ouvoha A kai B elven mAnfikods dpifuds ToU A =k kai TANGIKOS &p1Buds
Tou B =2, TéTe TANBIKds &p1Buds ToU (A x B) = k.A.

20. "Eotw méM A={a, B, y} xai B={2, 3} xal & oxnuoriooupe T
B x A. “Exous B x A={(2,0), 2,B), 2 v) 3, G B), B,v)} Napocrn-
poUpe &T1 TO TrATBos TéV oTorxelwv ToU B x A elven 2.3=6. T6 A % B Spws
elvan SropopeTikd &md 1O B % A.

Fevika foyvei: A #B = A x B # B x A.

30. "Eotwo A=B={-2,3,4}. Téte elvar A x A=At= { (=2, -2),
(-2.3), 2.9, 3.-2), 3.3), 3,4, (4.-2), 4. 3),4,9).

18. MAPALTAEH TOY KAPTEEIANOY FINOMENOY ML ITINAKA AITNIAHE EIZOAOY.

276 Zy. 18.1 PAMémete fvav mivaka, woU dvoudletan mivakag durhiic eloo-

dov, p¢ TOV Omoio TOpIOTAVOULE TO KUPTECIaUd

3 [(@.3) |83 |(v.3) ywoéuevo A x B, émou: A={a,p,y} kai B=

2 [(@2)|(B,2|(v2)| ={2,3}, 8n\. 7 A x B={(a, 2), (« 3), (B, 2),
B (B- 3)- (Y: 2)1 (Yl 3) }

Al @ | B | Y ‘H oTfAn ToU & Biver T& Zebyn (a, 2), (a 3)

Ix. 1g-1 oV KaTdAANAn Béom Tous. TO B0 oupPaiver

kal yi& Tis oTijAes TGV P xai y TOU Triveka.

210 Zx. 18.2 PAémete ToV Tivaka SimrAfis
glodBou y1& THY TapdoTaon Tou kapresiavoy | 4 |(72.4) | (3,4) | (4,4)
ywouévou A x A, émou A={-2,3,4}. :

N& kataokevdoete mivaxa SimAfis elodSou 3 |6
Y& 16 B xA, dmou A= {a, B, v} kai B= {2, 3}.| _ Yo 5 L
(TMo¥ 8& TomobetrioeTe T& aToiyeix ToU B;). sl i

Znu.: Elvan govepd 811 propoUpe v KaTaokeud- A -2 ) 4
coupe Tivaka SimAfis elodBou kal yi& Eva dmolodi- A
ToTe UTMOoUVOAC KAPTECIQVOU YIVopévou. Sy. 18-2
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19. TEQMETPIKH (TPA®IKH) MAPALTAZH KAPTEZIANOY I'INOMENOY.

"Av Bewprigoupe T& péAn Evds SiareTarypévou Lelyous oxeTikGY &piBudoy
¢ ouvTeTaypéves ompelov oTd émimedo xOy, ToTE wdéde SiareTorypévo Leuyos
TapioTével v onueio oTd Emimedo aUTéd. ‘Emopévess Eva KapTETIaWd YIWOLEVO
ut Blo TapdyovTes 84 TopioT&vel TéTe Eva oUvoAo onpeiwy Tou EmiméBou. To
oUVoho T&V onusicov alTédy TO dvopdlouue yeopetpiki (| ypagikn) napdotacn
tob kapteciavold yivopévov. "Av Y-

=(-L2 1)} xai N={0-3] woeM x N=| (_1,0),((—1,_3-)_

1,0, (L= 3), @0, (2—7) Jxai o1 ox. 19.1 PAémere T yewperpin
Tou TrapdoToaon® elvan TO onueocuvoro: {A, B, T, A E Z }.

Ay
3 by
e (-1,0) A I:U,O) S
o O Py MR
-1:2)-8 t a:=0;%) Rl S
. L] - 3 £ ® [l L]
=2y 7]
[RAIR e QDA |
b 1 . . .
[y’ _OT a B v X
Ty 19-1 Ex. 19-2

Enp. Elvan gavepd &Ti umropolue var Exoups yewpeTpikn mapdoTaon kal fvds Umooguvs-
Aou (&x1 kevoU) Evds kapTeciavou ywvopévou.

B) lewopeTpikf] TapdoTaon &vds KapTeolavou yivouévou k&vouue ouvnifus,
STav T& pEAn TV Levyddv Tou elvan oyeTikoi Gpifiuof.

*AMG kod 8Tav T& pEAn TV feuyddv Evds kapTeolavoUu yivopévou elval
&AATS QUOEWS, WTropoUpE V& EYOUPE YEWPETPIKN TapdoTact Tou. "Ag fewpr-
goupe T.x. T& obvoda A={c, B, y} xai B={5,¢}, émov 1& «, B, v, 5, ¢
elvar pdowa (m.¥. "Avtwviou, BaoiAeiou, Mewpyiou k.T.A.). "Exous A X B =
= {(« 8), (@ ©), (B, 5), (B, 9), (v, 8), (v, ©)}-

M& va TwopaoThooupe YewueTpikds 10 A X B, walpvoupe dpBoycvious
&Eoves Oy, Oy ko mévw oTov Oy ot Toes peTabl Tous &TOoTAOES YPAPOUHE T
o, B, y. Mpapoupe Errions duofws Tévew otov &fova Oy T& §,¢ (2x. 19.2). ToTe
6 LeUyos, .., (o, 8) mapioTdveton &md TO onueio I, TO LeUyos (B, €) &md
onueio Z k.T.A. kai TO oUvoho T&v onueicov {7, A, E, Z, H, ©} elvan 1y yewpe-
TpIKA TrapdoTacn Tou A x B.
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20. AIATPAMMA KAPTEELIANOY T'INOMENOY.
B

"Ovouddouue Sidypapua évds KapTeoiavol yi-
vopévou A x B &va Bidypapua Tol Venn Y& T&
olvoda A xal B, ot &moio Umdpyouv Emimhov
kaptUAc BEAN, ToU ouvBéouv T pEAT KkdBe Levyous
kal OBnyolv &md 1O TpdTO OTd BeUTepo  péAos
ToU Zebyous. “Etor ., oTd Zy. 20.1 PAémere
TO Sidypaupa ToU KopTeolavol yivopévou:

Zx. 20-1 AxB={aBy} x{8¢e}={(58) (¢, (B &)
(8., (v, 5), (¥, O)}.

2716 Tx. 20.2 PAémrete TS Bidrypapua ToU KapTESIQVOU Ywopévou ToU guvd-
hou A={aPp,y, 8} &m 1O olvoro B = {v, 8,6}, moU Eouv kowd oTol-
xela. Elvau:

AXxB= { (o YD) (o, 8), (o, €), (e, 8).

® 7). B 5). B e), B D),
07 8, (va e, (1, D),
(B, v) (5,8), (5,¢), (5,0). }

Ma 16 Zebyos (y, y) mpémar va Exoupe PéAos, Tou v dvaywpel &md T
oToiyeio y kal v& EmioTpéper oTd 1100 aUTd TO TapiocTAvoUpE pE TH g,

_Tou BAémete oTd oxfijua. To 1Bio kédvoupe yia 16 Leiyos (5, 5).

"Av A =B, 8& #youue Bidypouua &mws Tou Zy. 20.3, &mou PAémeTe TO
Bidypappa ToU kapTeciavol yivopévou ToU ouvdlou A = {1,2,3,4} &mi tov
tautd Tou.

Zy. 20-2 Iyx. 20-3

Enp. Elvan govepd &1 pmopolpe v kartaokeudooupe Sidypaupa kal fvds Umoouvdiou
tvods kapTeoiavoU yivouévou.

AZKHZEIZ

43) "Av T& Bartetaypéva Lebyn (x+1,5) kol (—4, w — 1) elvar foa, va Ppeite T& X
xal . :
44) N& mépete fva oUoTnua &fdvwv dplokavovikd (*), v mpoobiopioeTe Ta onueia

(*) "Trevbupilovpe v #va obomqua dfbvav Ayerar dpBoxavovixd, dv elva dpboydvio
nol ol povides, mob Erouv dpiolel mdva otols dEoves, Exouv fox whsn.
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o) A =(8,5), B) B =(-3,6) kal va Ppeite Tis ouvTeTayuéves TGV CUPHETPIKGY TOU A Trpds
v dpyh O kal wpds ToUs &foves x'Ox xai 'Oy

45) "Av A={1,2,3} kal B={ o, P, ¥}, v& Ppeite 16 Ax B, va xdpete TO Bid-
ypauud Tou Kol va T TapaoThoeTe Kol pt Trivaxa Surhis elodbov,

46) "Av. A=1(2, 3,3} xai B={2,—1}, v& Bpeite 10 &) AXA, p) AxB,y)BxB
kal v xé&pete TO Bidypappa ToU A X B kal TH yewueTpikh TapaoTaon Tou B xB.

47) Tlow& elvan T& oUvoha &mwé T& omoia oxnuatiotnke TO KAPTECIQVO YIVOUEVO
{ (_]a —1)1 (ﬁll O)- (‘_l: [), (0! *])- (O- 0)! (0- 1)! (1, “’[): (l» G)- (1: 1) b

N& xéupete T6 Bidypaupa Tou kapTegiavol yivopévoy, Tivaka BITAfis elodbou kal TH
YEWUETPIKY TOU TAPAOTACT).

48) "Av TO olUvoho A x B mepiéxel 5 oToryElx (Levyn), wéoa oTorkela WTTOpEl V& TE-
piéyer kabva &md Ta oUvora A kal Bj & e W " A

49) ‘H dxohoufiia TV BraTeTaypéveov
Leuydv (2, 3), (4, 5), (1, 4), (4, 3), (2, 3), (1,6), N A
(4, 2), (4, 3), (2, 3) elven Biaay tvés Aoxayod
Tpds «mpokexwpnuévy Bipoipia, wol ouvTa- I K
XOnKe ut axkddikon TH YEWHETPIKT TTapdaTATT), 4
Tou PAémeTe 016 Zx. 20-4. o) N dmokputrTo-
ypagfioete Th BiaTayn. B) Mé Tov 1810 «K@B1- 3 (9] E X

N

[ n

—

xa» v& ouvtdfeTe TO privupa:  «dvapévouev
tvioyUoEeis». 2 E.

40) "AvA ={-2,-1,0,1,2), v& oxn-
partioeTe TO KapTegi1avd yivduevo A X A xkai va ] z
KEUETE YPOAQIKA TTapdoTAcT] Tov,

51) "Av elvar A = U xal B € U, Téte
B elvon f 8yt Ax B < UxU; N& Bwoete iva 1 2 3 4
Tap&delyua. Sy. 20-4

52) Né& képete 1o Bidypoupa Tou AxA, &v A= (1,2}

ih
B
O

21. AIMEAHE EIXEZH. MEPIKA EIAH (AIMEAQN) EXEEEQN.

A) "Eotw &mi A xal B elvan 800 olvoha Sibpopx ToU kevoU guvolou.
Ké&be Uroouvolo Tol kapTeoiavoU ywopévou A x B AéyeTan Sipekig oxéon &mo
15 A ot B (¥). Eidikétepa: Kébe oxéon &md fva olvoho A oTd 1810 olUvoho
A, BnA. k&Be UmooUvoho ToU kapTediavol ywopévou A X A, AéyeTon oyéon
péoa ato A, eite &mAoUoTepy, oyfon otd A.

Ao Tov bplopd aUTd oupmepalvoupe 6T kdle oyfon elvar Eva cOvoro
datetaypévov Cevydv.

Haepadeypa: "Eotw A={1,2,0,8} v B= {2,0,3,5}. T oUvoho
R={(L,2),(1,0) (23) (0,3),} elven brrocivoho ToU KOpTEGIQVOU YIVOUEVOU
A xB={1,20,8} % {203 51. ‘Emopévers 10 R elven mi& oyton &mo T
otvoro {1,2,0,8} o6 {2,0, GRS

M& va SnAdooupe 6T &va Lebyos (X, y) &viker ot wd oxéon R, ypagouue
ownfws xRy. “Qote xRy onuaiver (x, ) € R. Nd& ) oxéon TOU TapaTTaved

(*) Trd EE7c B% mapodetmoupe To Emifeto Sypelhi.
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TapaBeiyparos Exoune: 1R2, 1RO, 2R3, OR3, &nAadn (1, 2) € R, (1,0) e R,
(2. 3)eR, (0,3 e R.

Té oUvoho TGV TPWTwWY PEAGY TéV Zevyddv, Tou d&mroTeAoUv pic oyéon R,
Atyetan mpéto nedio fi nedio dpropod tiig oyxformg R. O& T oupPoAifoupe
e TI. TS oUvodo Tév BelTepwv PEAGV TV Levyddv, moU dmoteholv Thy R,
Aéyetan devtepo medio | nedio t@v npdv tig oxfocme. O TO oupPoAifoups
pe T. To otvoro TT U T Aéyeton Bacikd advodo tiig oyéoemg R. O Td oupPo-
Affoupe pe U. TLy. y1& TH oxéon R ToU mapamdve TupaBelypartos, Exoups &Ti:

TO Tedio dpiopol Tns elvan M= [ 1,20} c A
TO Tedio TGOV TIHGY TNs elvon TO L=42,0:3) B
16 Paoikd Tns oUvoAo elvon TS U= wuT=41,2,0,3).

Hapatipnen : ‘H oxéon R={1,2), (1,0), (2, 3), (0,3)}, mwou elvan
oxéon &mo 1© A=1{1,2,0,8} o1d B= {2,0, 3,5}, elvoa ouyypdves wd
oxéon péoa 010 AU B=T={0,1,2 3,5 8}, yiari | R elven ki rrooivo-
Ao Tou [ x T.

‘H oxéon R elvan émions w& oyéon, ané 1o edvodo TT otd civoho T,
yiati f| R elven Eva mooUvore ToU TT % T ked éxépa elven pik oyxéon péca
610 Paciké odvoro U=1{0,1,2 3}, yiarl elvar kai Umoolvoro ToU U x U,

"Acdpa i R elven émions wa oyéon péoa otd {0,2,1, 3,4, 5, 30 }, TToU
elvan Eva Umepotvoro Tou U kad #rmions elven oxton péoo ot k&be Umrepoy-
voAo ToU BaoikoU Tns cuvdrou U.

Mevika kéBe oyéon &mod dva olvodo ot &Aho elvan wd oxéon péoa oTd
Paowko Tns olvoro (yioti;).

B) Mi& oxéon, s olvolo (Levydv), xafopifeTcn eite pé avaypagi THV
Levy@v, oU ThHY &mroTeAolv, eiTe pé ouvOiikn, SnAadn mepypued rapaxtnpi-
otukijg idétnrag yua ta péhn tdv Levydv e,

I') Mapadeiypata oyiccwv. Eidikig oyxioeg (*).

Mapaderypa lo. "As Bewprigoups BUo oUvoda Si&popa ToU Kevol, T.y. fva
ouvoro pafintév A= {a, B, y, 8} ral éva olvodo mélewv B = {K, A, M, N,
X}. Znreitan va koBopiooupe pé dvaypapn T@v oToiyeicwv Tou TO cuvoro R,
TV SioTeTorypéveov Leuydv (x, y), T@V dmofwy T& péAn ikavotroloUv TH ouv-
Onkn «& x € A Exer EmiowegBel THY y € By, SuuPolikd alTd ypdeeTon dos EEfis:

Ri={(x,¥)|xEA &a tmoxegpei y = B}.

"Ag UtmroBéooupe éTi:
o polfnThs o Exel Emokeplel Tis ToAas K, M,
O pabnTis B Exer émokepBel THY TWOAN A,

(*) Amd 7a mapadelypxta wai i mpotewdpeves yid Adom doxdoes Tod Kegohaiou II
vé 8oflalv, doeg wata Thv xplon Tol Sddaxovros dpxobv ik Ty EunéSwan xdde &vbtyTag.
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6 pofnThs v Exe Emiokeplel Tis woAeis M, N, X,

& pafnThs & Btv Exel EmiokepBel kapi& TOAN TOU cuvoiou B.

T& SiareTaypéva Letyn, o lkavotrololv Th owvBrikn «x € A Exel Emioke-
@Bel y € By, elvan Aormdv 1 drdhovba: (o, K), (o, M), (B, A), (y: M), (v, N),
(v, X). "Qore: Ry={(x,¥)/xE A Exar émoxepel yEB |} =
= {(= K), (& M), (B, N), (s M), (v, N), (v, XD

“Exoupe Aormrdv 886 ma oyéon R, &mwd 16 A 016 B kad elven R; C A < B.

MapaTnpoups T& EEfs:

1) Zt1 oyfon R, &vrikowv kal gtoyyele (Zeiyn) pé to ido mpidto pélog,
mx. T& (o, K) xad (o, M).

2) 1o Tedio dpiopoU Ts oytoews Ry elvan 10 = {a, B, ¥y } CA.

3) T Tebio TGV TV Tiis oxéoews R, elven o T={KAMNX} < B,

4) ouvbrikn, ToU &piler TH oxéom, elvon 7 «x € A Exer émokeglel y € By,

5) 16 Paoikd oUvoro Tiis oxéoews elvan 16 TTUT = {a,B,y, KAMNX }.

316 Tapdderypa alTd TapatnpoUpe dkéua 6T1 6. palbnThs & Biv Exe Emi-
okepBel ko &md Tis TOAEls ToU guvdhou
B kai émopéveas Biv SpileTan LeUyos pé pdd-
To wéAos TO B. Abpe oty mepiTTTeon aUTn
&T1 N oyéon d&v eivar dpopévn yid x =8.

THv mopamdvew oyéon R, &md 16 glvo-
Ao A oTd oUvoAo B pmopoUpe va Thv Tropa-
oThioouue p¢ TO Sidypanpa, Tou PALTETE 0 TO
22l 1.

Ix. 21-1

3Td Iy 21.2 BAémere Tov Trivoke SimAfis eigéBou yik T oxéon R, T&
dvTioTorya eUyn OTUEIOVOVTXL WE OTAUPOUS
oThv kaTdAANAn 8Béon Tous.

IMapadevypa 20. "As Bewprioouue oAl Eva
cuvoro pafnTédv A= {a, B, v, 8} kal Eva olv-
oho morewv B={K A, M}.

"Ag UtroBécoupe OTi:

6 uaBnThs a yewnbnke oty ToAn K,

& pafnThs P yewwnbnke oty woAn M,

+ 6 pabnThs & yevwrinke otnv moOAn N,

6 poBnThs y Btv yewwnifnke of kocua &mo TS

o N - VT R TréAels ToU ouvdiou B.

Mapornpolpe Topa 611wt T ouvbnxn
Sx. 21-2 «x € A yewnbnke ot y € B» kaBopiletan 16 oU-

voho Ry = { (x,y) /| x € Ayewnne sk y EB},
TroU &5 ouvoho Siartetarypéveov Levydv elvan wi oxéon. ‘H oxéon auth R,
prropel vé TrapaoTafel kal pd dvarypagn TV oToiyeiwy TNs.

58T 2 e
+

x
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“Exoupe & &fis Ledyn, ToU ikavomrololy ™™ ouvlnkn Tis oyéoews: (a, K),
(B, M), (5, M).

“Qote elvar R, = { (o, K), (B, M), (5, M).

Né& 1 oxéon R,, maparnpolue T& &Efs:

1) Meta€U t@v Zeuyddv, oy &moteholv ThHY R,, 8&v Omapyovv CLebyn pé
16 id10 mpdto péloc.

2) To medio dpiouou Tis oxtoews R, elven TO M ={a, B0

3) Té medlo t@v v THs oxéoews R, elvan 16 = {K, M

4) Zuvbikn Ffis oxéoews elvon «x € A yewriBnke ot y € B».

5) Té Baoiko ouvodo Tfis oyéoews R, elvar 6 TT U T = {o, B, B, KM}

6) ‘H oxéon alr Bév elven dpiouévn yia x = Y.

2710 Zx. 21.3 PAtmete 16 Sibypauua Tiis oxioews R,

Zx. 21-3

ZUugwva pé oo pdbape oty § 19, B MTTOPOUME V& EXOUME YEWUETPIKN
Tap&oTaon Tis oxéoews { (o, K), (B, M), (8, M) }+ ‘H mopdoTaon aith elvan
TO ouvoho TV onueiwv (g, K), (B, M), (5, M), mou PAémreTe oTO Zy. 21.4.

y TMapaTnpolue &1 Bév Grrdpyouv dUo onpeia pé THY
BM)  (6M) Bl TeTunpévn.

g £ SR Qe ° Lrovdaia rapatripnon In. 516 mopamévew 2o
R Topd@erypa TapaTnphoaue &T1 petall Tév Leu-
(@K) y&v, mou dmoteholv ThH R,, &iv Umdpyouv Svo
o0, S fi mepioodTepar Lelyn wE TO B0 TpddTO péAoS.
b Birens —»x Ol oxéoeis u* ) Ty iB16TnTa AéyovTon ovvapti-

0 L T & oeg. "QoTe:
Tx. 21-4 Kabe oyéon, otiv dmoia petatd tdv Levydyv,

moL v Grotekobv, d&v Dmapyovv dbo ij mepiooi-
TEpa pé o 610 mpdrto pédlog, Aéyetar cuvaprnon.

‘H oxéon duws R, ToU mpdTou mapadeiypaTos Sév elvan & ouvépTnom,
yiari &vfikouv o’ alTh TrepioodTepar G Eva eUyn pE TO 1Bio Tp@dTO péAoS,
. T& (o, K) kai (o, M). To Siarmiordovoupe oirrd duéows kol &md TO oyfina
21.1, mwaparnpdvTas T &d TS oToikElo a ToU cuvdlou A &vearywpolv Te-
piocéTepa &md Ever BéAN xad émriong &mrd Tov Triveka SimAfis elodSou, e i
TapaTnpovTas 8T Umdpyouv oTfiAes pé TepioodTEpoUs dd Eva oTaupovs.
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MNapadaiypa 3o (oyéoews ploa o’ fva oUvolo). Alfvetan T6 olvoro E =
={2,3,4,6,8} kai {nTeiton v 6pioBel pé dvaypagh TV oToixEiwv Tns f
oxéon: Ry={(x,y)/x € E Scupttns ToUu y € E}.

‘H ouvbrikn «x Sicapétng ToU y», oupPoAikd x |y, xabopiler T& Celyn.

Mpayparrikd:

212, feuyos (2,2) 4|8, Ceuyos (4, 8)
2|4, Leuyos (2, 4) 313, Zeuyos (3,3)
2|6, Leuyos (2, 6) 3|6, Zeuyos (3, 6)
2|8, Leuyos (2,8) 6|6, Leuyos (6, 6)
4|4, Leuyos (4,4) 8|8, Zeuyos (8, 8)

‘H oyéon Aoimdv mapioTdvetan, pé dvaypagrh T&V oTorxelwy Tns, s EEfs:
Ry=1{(2,2),(2,4),(2,6),(28),(3,3),(3,6), (3,4, (48), (6 6), (88) }.

Elvai gavepd 611 ) oyxéon R, 8&v eivar ouvaptnon. To medio dpiopol Tng
elval 10 olvoro M= {2, 3,4, 6,8} =E, 16 medlo Tév Tipédv Tns elvan 76 T =
=1{2,3,4,6,8} =E, 10 Paoikd guvoro THs oyéoews R, evey 16 T U T=
=E Wik =k

270 Zx. 21.5, BAémeTe TO Sidypaupa Tiis oxtoews R, KéBe Bniid, Smos
yvwpiloupe, TapioTével Péos, ToU Eexivd &mod v oToixeio kol EmicTpégel
(xaTaAnyel) oTo 1810 oToiyeio Tou E.

210 oy. 21.6 PAémere TOV Trivaka BimAfis elodBou, pE ToV Smoio ptmro-

8.kt =+ [ =
E

6|+ |+ +

4 |+ ot

Labes o

Fadl

T i

i Al 2Pt 4 qr =8
Zy. 21-5 Ix. 21-6

pouue v& TapaoTrigoupe T oxéon Ry T& dvtioTorya felyn onuedovovren pd
fva oTaupd. ZTh) oThAn ToU 2 Exouue 4 oTaupols, BnA. Exoupe 4 LeUyn ut Tpé-
To péAos 1O 2, K.TA. "OTav Aoimov Umdpyer oTHAN pé mEpICCSTEPOUS &Trd Eva
oTaupous, évvooupe 8T1 f) oxéon Stv elvan ouvdptnon.

(N& kéwete yewpeTpix?) TopdoTaon Tis oxéoeas).

Hepatiipnon 2n. Z16 mopamdvw 3o mapdderypa TaparnpoUue &1 ioyle
TO £Efjs:

INa xabe x € E 10 Lebyog (x,X) € Ry Kéfe oyéon pioa o’ Eva olvodo, Trou
Exer ot T iBi1dTNTe, Aéyetan dvaxdaoTikd. "QoTe ) Ry elvan dvaxhastik.
oxéon péoa oTd oUvoro E.
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"As E€etdooupe dxdpa T oxton R={(2,2), (2,3), (3,3), 4. 4), (4.3) }.

Mebio dpiopol Tiis oytoews elvanr 16 H={23,4})
Tedlo Tév TGV Tng elven TO T £2,, 3,4 )
Baoikd olUvoho elvar 1O Hi=db u T =234

TMapaTtnpolue 611 oTh oxéon dvfikouv T& Zebyn (2, 2), (3, 3), (4, 4). AnAadn
yid k&Be x € U, 10 LeUyos (x, x) dviiker otnv R. "Apa 1) oyéon R elvau dva-
KAQOTIKT). .

TéAos, elvan pavepd 6T1 oTd Bidypapua Wds GVakAQoTIKTS oxéoews péoa
o’ fva ovvoho U 8& Umépyouv Bniiks o’ éAa T& oToixela Tou U (Zx. 21.5).

Mapaderypa 4o (oytoews péoa o Eva oUvolo). ZT0 ouvoro U Tév palin-
T&v Tou Nupvaciou pas umopel va opiobel #) oyéon:

R, = { (x, y)/x ovupobnTis Tol y) }.

IMapatfipnen 3n. Elvan gavepd 61, & & x, elven oupualnTtis ToU y,,
TéTe kol & y, elvan ouppanThs ToU x, kai T& felyn (X4, yy) kad (¥, X;) Gvi-
kouv oTh oxéon Ry "Qote, & 10 feUyos (x, y) dviker oty Ry, 1oTe kai 1O
(y, x), ToU dvopdleTon avristpogo (*¥) Tou Tponyoluevou, B& dunker oty Ry.
Of oxtoeis w auth THY 1810TNTa AéyovTan ovppetpkis. "Qote:

M oyéon R ¢ Eva ebvolo U héystar ovppetpiki) £av, kai povov Eav, 10
avtictpogo 1ol kabe {ebyoug tng aviker o abri.

Mé &AAes Aéteis:

M oyéon R péoa o Eva obvoko U Léyston cvpperpikn) £av, kai povo
&av, dév peraPalheran, Gv évairaovpe ta pékn tdv [evydv, mov thv drotehobyv.

*Agiger va rapaTnprioovpe 8T ) oxéon R, elvan ki dvaxAaoTikn (yioti; ),
Bev elvan Suws ouvédptnon, (yiarti;).

"As EEeTdooupe dxdua dv ) oxton R=1{(1,2), (2,1), 3, 4), (4 3), (3. 3) }
elvan ) &x1 oUPPETPIKT).

TMaparnpoUue 871, &v 2voAA&oupe T& péAn Tév fevyddv, ToU &rroTeholv
Thv R, mpokUmrTal { (2, 1), (1,2), (4, 3), (3, 4), (3,3) }, 6nA. 1} Bix 7y R. "Apa
1 R elvar ouppetpixi.

Téhos, &mrd 1O Bidrypauud Tns diakpivoupe duéows &v d oxéon péoa o’ Eva
oUvoho U elvan ouppeTpikt], &md 10 611, &v &mo
tva oToixeio a Tou U dvaywpel fva Pélos kai
kaTaAfyer o va &AAo oToiyeio P, TOTE Eva &AAo
Péhos dvaryepel &md TO P kal kaToAfyel OTO .
’Evvoeitan &1 kai k&Be Bnhid  povepdver euyos,
Twou TautileTan pé TS dutioTpopd Tou feUyos.
Z1o Iy 21.7 PAémete 1O Sikypopupx Tis oup-
Ix. 21-7 petpikfis oyéoews { (o, o), (o, B), (B, @), (¥, 8),

(5, Y), (5, €)} ord ouvoro U.

(*) "Av R elvar wa oyéon, 7 oxéan, mod mpowdmrer wé dvakhayh TéV perdv tév feu-
Yév tng, Myetar dvrlotpogn thHe R xal oupforilerar pué RN
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MNopatipnen 4. o) T oxéon R, ToU 4ou wapabelyucros TpaTN-
poupe & loyUe kol f) &Efis iBiomnTa: & (x,y) € R, xal (y,z) € R,, TéTe
kai (x, z) € R,.

MporypaTikd, & 6 x elvon ouppalnThs ToU y kad & y ouupadnTds Tou z,
T6Te kal x elvan ouppabnThs ToU z, SnAadf:

(x, Y ER, xa (y,2) € R, = (x,2) € R,.
Kabe oxéon W cdrf) v 816t Adyeton petaPoTic.

P) "As EGetdooupe, yi1& va Evvoroouue keAUTepa Tis ueTaPaTikés oykoels,
™ oxton Ry ={(1,2),(2,3),(1,3), 34,245, 1,49}

"E8 elvan TT={1,2,3}, T=1{2, 3,4}, twopéves U=1{1,2,34}
"Exope &T1:
1,2) e R,
(2,3)€ER,

"Emrions:

(2,3)ER,

G.HER,
"Emrions:

(1,2 e R,

(2,9 € R,
"Etrions:

(1,3)ER,

G DHER,
"Apa ) R, elvan peraPariki).

TMapaTnpoUue SnAadthy &T1, dTaw yi1& pik dmolabnmoTe Tpidda &md oTol-
xeia ToU U, éoTtw a, B, ¥, oupPaiver v& Eoupe (o, B) € R, xai (B, ¥) € Ry,
ToTe oupPaiver va Exoupe kai (o, ¥) € R,.

y) 'Afoonusivoto elvon &T1 T& oToisix o, B, ¥ &md TO olvoho U Siv
elvon dvaryxoio va elvar SiapopeTiké petagl Tous. ‘H oyéon, m.y.

Ry, ={(1,2), (2,3), (1, 3), (2,2), (5, 6) } elvan peraParikr. MpoypoTikd elven :
M={1,25}, T={2,3,6} xai U={1,2,3,5,6} xal &oupe:

kad Taparnpoupe 8T ked (1, 3) € R,

kal Taparnpouue 6T kal (2, 4) € R,.

kal TrapaTtnpoUpe 671 kal (1, 4) € R,

kai TapaTnpoUue 6Tt kai (1,4) € R,

((21 3?)) g I‘{‘: ki (1, 3) € R,
8: .3.; g g: kai (1,2) ER,
g: g; g g: kal (2,3) € R,

‘Opoicws of oxtoes { (x, B), (B, P) } xad { (o, &), (o, B) } elvon peraPatixés.
‘O oupPoAikds Opiopds Tiis peTaPaTikiis oxéoecs elvan:

Y opy€eU
ué (@ P)ER = (a,y) ER
Kai B, rv)e K
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"Qoe: ma oyéon R o Eva odvoro U Aéyeron perefankn £av, kai povov

£av, 7ua xale tprada pé otoryeia ano 1 U, Eotw a, B,y (6mov a, B, ¥ 1 kat” avay-
k1 Swapopetikd petald tovg), yid Ty omoia civar (a, f) € R kai (B, y) € R, &i-
van kai (a,7) € R.

Téhos, &wd 1O Bidypapud Tns Siakplvoupe duéows &v pid oxéon uéoa o’ Eva

oUvodo, U elvan petaPatikn &md 16 611, 6Tav éva Pélos dvaywpel &md TO
oToixeio a kal Tnyaivel oo P kol Eva Selepo PéAos dvaycopel dmo TO P xai
Tmyaivel 0T ¥y, TOTe Kal Eva TpiTo PéAos dvaywpel Ao TO a kol KaToAfyel
oTo Y.

Z1a oxnuata 21.8 kai 21.9 PAéTeTe Siay pappaTa METAPATIKGY TYEoEWV:

u
Ix. 21-8 Iy. 21-9
M&ypappa Tiis petaPart. oyéoews:
Adypapua Tis petaPaTikiis oxéoews: {i(a, BY: (B: ¥) (avx),
( (L 2), (2,3),(,3), (8, 5), (8, &), (&, n), (n, ),
29,69 0,97 (@ 8.8 10, (.8, (v, (2}

AZKHZIEIZ

53) N& Ppeite: ) 16 Tedio dpiopoy, 1) 16 webio Tdv mpdv, Ill) 16 Pacikd oUvodro

xal 1V) moi& elvan f§ ouvéptnon, oTis dxdAoules oxéoels:

a) R ={@3,9, 515, ([ 21), 4 20}

B R,={( 1, (,0,(,1), 00}

V) Re=((23),32.22,G 9}

8) R,=A? dmou A=1{0,2 -4}

&) Ry=1{1(3,2), (4, 3), (5 9, (6,5}

MATres umropeite va Ppeite kal TH ouvlrikn oTls oxéoeis R kai Ry; .

54) It olvoho Z, Tdv dkepaiwv Tiis "AAyéPpas, kal pi mwedio dpiopol TO oUvolo

I

M=1{1,39 12} va kafopiceTe pt dvaypagn TAV fevydv, ToU Tis dmoTehoUv, Tis oxéoels:

@ R={(x/y=xL B Ri={xy/y=x=51}
55) N& oxebidoete Siaypdupare, mivekes SimAfis elodBou kal yewpeTpikis mTapaoTd-

oe1s yi1& Tis dxdAoubes oyéoes:

R =((23),G2, %3 G4 (12 @D} E

B) F ={(xy)/y=4x} ut x,ye N, édtav M= { 1,2,3,4}

Y) Re=1{(00), (1, 1), 2, 33, 44}

8) Ry=1((32), (43) 42), (54 (53) (5 2), (6 5)
(6,4, (6,3), (6,2) }.

Tows &’ avtés Tis oyéoes elvan ouvapTroes;

56) To Bidypauua wmds oxéoews elvan STraws TO

PAémeTe oo Zyx. 21-10. Zx. 21-10

a) ‘H oyéon elvar ouvédptnon #i &x1 xal wés Siokplvetan altd dmd 1O Bidy papua;
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P) N& wapacThicete 11 oxéon pé dvaypapn T&V feuydv, wol ThHv &moTeAoUv.
57) Aivovran 1& olUvora:
A=1((1,234,56)
xed B={ 1,:2; 3:)
kal {nTeiton va kaBopiobel pé dvaypagh Tdv oToixelwy Tng f| oyéon:
R={(x,y)/x €A elvan wmoAhamAdoio 1ol y € B }.

58) "Eva olvoho mpogwmwy E = { a, 3, v, b } elvan ypaupiva o’ fvav kaTtdhoyo u’ auth
T oepd. ZTO oUvoho aUTd [nTelTal: a) v kabopioete pt dvaypagh Tév oroixelwv Tng
T oxton: R = { (X, ¥) / x «Beiyver» y } ut Thv Evvoia 11 16 kéle Tpdowto Belyver atTous,
Tou elvan ypaupévor oTdv katdhoyo petd &’ alTév.

B) N& wapete 7o Sidypappa kai mivaka BimAfis elodbou Tiis oyéoecs.

Y) N& 6etéoete &v 1) oyton elvan ouvdpTnon f &y

59) Ztd mapamdvew olvodro mpoowmwy E: a) va dp1ofel pt dvaypagh T@v oToiyelwy
s 1) oxéon:

R, ={ (x, ) /| x TauTileton ut y },

B) va& fetacbel &v f) oyéon elvan guvédprnon,

Y) v& etaofel &v 1) oyéon elvar &vaxAaoTikn,

8) va xdupete 1O Bidypaupa Tis R,

60) N& etacBel &v 1) oxéon:

R={(x,y)/x L y)
oTd oUvoho E, Tév elBadv tvds Emmédov, elvan f 3yt ouppetpien. (‘H R Aéyeton oyéom
xafeToTNTOS).

61) Na éfetaobei Gv f oxéon «...8iwpérns Tou...» (*) (BwvooUpe Th oyéon pé ouv-
Brixn T «x Biaipétns ToU y») oTd glvoro N, TGV Quoikdv &piBudy, elvan f &x1 dvaxia-
OTIKY|.
f{|62) Na& tetdoere &v elvon § Sx1 dvakhaoTikis ol oyéoes:
Ri={(22,33(23),%%H 29}

Rey={((L1)(1,2,(22), 34 4D}

Ry=((22,(23), G4 (33, (36 44 48, @88}

63) N& 8evdoete &v ) oxéon «ukpdTepos fi fgos ToU» (Bvwoolpe TH oxéon ué ouv-
fikn T «x < y») oTd olvohe N, T@v guokdv dpBudy, elvan f &x1 dvakAaoTikr. 'Emions
&v elven peraParike.

64) No& Eerdoets &v elven §i &x1 ouppeTpikis ol oxéoss:

@) Ry = { (% ), (o B), (B @), (B, B) )

B) Ra={ (0,00 (1, 1), (-1, 1), (1, 2), (2, 1), (2, 2) }

Y) Re={(,2),@21),33),43),35)

65) N& tetdoete &v 1) oyéon:

R = (x, y) / x mapamAnpwuaTikny Tis y )
16 oUvoho K, T@v kupT@v ywwidy, tlvar fi Sx1 ouppeTpik.

66) N #etdoere &v f oxion Ry = { (0,0, (0, 1), (1, 0), (1,2), 2, 1), (1, 1), (22))
elvan ouyypdvews dvakAaoTikf Kol ouppeTpik.

67) Zt Pagikd olUvoho T6 glvoro & (A), T@v UoguvbAwy tvds ouvdhou A, va E§eTd-
oete &v 1) oxéon R = { (x, ) /x < y )} elvan §} 81 &vakhaoTikd. *Emions &v elvan ouupe-
TPIKA A petaPorik.

68) MNa tfetdoete &v ol dkdhoubes oxboers elvan fi Sy1 peTaPaTikés:

a) Rl ={ (l- 2)- (21 3)! (ir 3)! (31 3) }

B) Ry ={ (o B (B. YD (B: B, (¥, YD (= Y (=, 8), (B, @), (5, B), (o, &) }

Y) Rs ={ (l- 2)1 (20 3)! (1! 3): (31 4)! (ln 4) }

(*) L& e oyéom Sivoupe owwilog o vopa tig ouliung g, Enedh dmd adrh xabopl-
Cetar o olvoro wév Leuydv, mod dmoteholv h oyxéom.
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